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PEHXrEHOnorJIOmAIOmHH MATEPHAJI (BAPHAHTBI). 
OSjiacTb rexHHKH 

5 H3o6peTeHHe . OTHOCHTCJi K peHxreHOKOHxpacTHMM H peHxreHosamHTHBiM 

MaxepHajiaM h mo^ct 6urh HcnojibsOBaHO b MeOTUHHc: b peHireHOBCKofi 
aimapaxype, npejm^Hmetimolk asm zraarHocxHKH h o6cjieflOBaHHH 6ojibHiiix, b 

HaCTHOCTH flJIH HaSjnOfleHHH 3a COCTOaHHCM 3HAOnpOTe30B, BHyipeHHHX 

XHpyprOTecKHx nmoB, ana KOHipojiK coctoahhh nocjieonepaimoHHoro nojM c uemM 
10 HCKjnOHeHHK BepOHTHOCTH OCTaBJieHHH B opraHH3Me 6ojiBHoro XHpyprHHecKGH 
caji^^CTKH , laMnoHa hjih HHCTpyMeHxapHji, jsjm o6o3HaHeHHs Mecx oGjiyqeHHX npH 
pajDHOxepanHH h T,fl., a xaicace npH roroxoBJieHHH samHXHOH cneuofle»cziH( 
4>apiyKOB, xajiaroB, MCHnerOB, manoHeK h T.n.), samHimix 3KpaH0B , neperopojtoK, 

SaiQHTHBIX nOKpMTHH , H30JI)niH0HHIiIX MaxepHaJIOB H T.II. 

15 

IIpeiiinecTByiomHH yposenb rexHHKH. 

HsBccreH peHxreHonorjfioiaaioiiiHH Maxepnaji, nanpHMq) no naxeHxy 
IIlBeiiHH 349366, 1960r., BKmoHaiomHH HCKyccxBeHHyK) mejncoByK) hhxb h3 
BHCK03BI, coaep»caii^yK> B BHHe MexaHHHecKOH npHMecH ox 15 50 65 Mac.% cyjrb^ar 

20 6apHH (BaS04), oothko BseaeHHe nocjiejmero b xeKCXHUBHyio ocHOBy Maxepnaaa 
npHBO^(Hx K pesKOMy yMeHtmeHHio ero npoTOocxH. 

HsBecxHM peHxreHonoraomaiomHe MaxepHajiH, BtinojffleHHiiie, naiipHMep, b 
BH^e HHxeii, B KOxop£kix B KanecxBe peHxreHOKOHTpacxHBix npHMecefi, BBO^a^shD^ b 
noJiHMepHyK) KOMnosHitHK), Hcnojibsyiox okhcb BHCMyxa, KOJUiomuuiBHoe cepe6po, 

25 npoHSBOjiHBie iiojta(cM. peHxreHonorjioniaK)mHe Maxepnajnj, oimcaHHBie nanpHMep, 
B aBxope4>epaxe . k.x.h, BmyjiBCKOH A.B. "IIojiyHeHHe h HCCJieflosaHHe 

CHHXeXHHeCKHX BOJIOKOH C BKJIIOHeHHHMH npH 4>0pMHp0BaHHH aHXHMHKpoGHHMH H 

peHxreiioKOHxpacxHHMH npenapaxaMH" JI. 1974n). 

OflHaKO, HCCJieflOBaHHe gbohcxb xckcxhjibhoh ochobbi C XaiCHMH npHMeCJIMH 
30 noKasajiH, hxo H3-3a HapyineHiw oaHopoj^HocxH cxpyKxypbi BOJiOKHa, 
o5ycjioBJieHHoro HeraxHSHUM BjiHHHHeM nacxHU KOHrrpacxupyiomeH npHMecH, 
npoHcxoflHX yxyzaneHHe ^HSHKO-MexaHmecKHX cbohcxb bojiokoh h HHxeii Ha hx 
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ocHOBe, xekcTxijiBHaa ocHOBa c 3Thmh npHMecHMH hmcct HeBBicoKyio npoHHOCTB , 
HTO orpaHHHHBaex oGjiacxb hx npHMeaeHHa. 

HsBecTeH peHxreHonorjiomaiomHH MaxepHaji, nanpHMcp no a.c. BojirapHH 
No 36211 y 1980r., BunojiHeHHBiH b bhac hhxh, coaepHcameH 

5 peHxrcHonorjiomaiomee noKpLmie h3 ^'xs^ejmK" Mexajmos, HaneceHHoe, 
HanpHMep, nocpeacxBOM ocaHmenHH b pacxBOpax cooxsexcxByiomHX cojiefi. 3xox 
Maxepnaji b oxjmHHe ox paccMOxpeHHBK BBnne oSjiaflaex 6oJiee bhcokhmh 
MexaHHHecKHMH xapaKxepHCxmcaMH, x.k. HaHeceHHe noKpHXHH ocaaweHHCM 
^'xjcKejiBix" McxajinoB m pacxBopa npaKXHHecKH He BJinaex na MCxaHHHecKHe 

10 xapaKxepHCXHKH hcxoahoxo Maxepnana, OanaKO Majian xojiiHHHa noKptrraa 
o6ycjiaBJiHBaex noEHHemaie peHxreHOKOHXpacxHwe h peHixeHosamnxmie 
CBoflcxBa. KpOMe xoro, cjia6aa aaresHa peHxreHonoraomaiomero noKpuraH k 
HCxoflHOMy MaxepHajiy nocjie cxapioa, hhcxkh h x.n. npHBOflHX k pesKOMy cHroKeHmo 
peHxreHOKOHxpacxHBDC h peHxreHOsammHMx CBoficxB. 

15 HsBecxeH peHxreHonorjioniaioiiiHH Maxepnaji no ax. CCCP 1826173, 

A61B 17/56, 17/00, 1980r., Koxopwii, oQjiajm flocxoHHCxsaMH Maxepnana, 
Bsmojmeimoro b BBwe hhxh, coflep^canieH peHxreHonorjiomaiomee noKpfcixHe h3 
«xHHcejn>ix» MaxepnajioB, JiHmeH . ero HenocxaxKOB, Sjiaroaapx xoMy, hxo 
peHxreHonoraomaiomee noKpBrrae BMnonneHO hs yjiBxpajmcnepcHBix nacxHri, 

20 (Yffl) c pasMepaMH 10'^... 10'^, oSjiaaaioniHMH cbohcxbom anoMajibHO chjibho 
ocjiaGjwxb penxreHOBCKoe HSJiyneiiHe, b cooxBexcxBHH' c ".^BjieHHeM aHOMantHoro 
ocjia6neHHH peHxreHOBCKoro rojiy^eiira yjibxpaancnepcHMMH cpeflaMH'', [ . ahjuiom 
4 PoccHHCKofi aKaaeMHH ecxecTBeHHHx nayK Ha oxxprnne c iq)HopHxexoM ox 
7.05.1987. ]. B 3X0M Maxepnane MemcoflHcnepcHaa CMecb Mexajmcoflep^camero 

25 3JieMeHxa pasMepoM 10'^ - 10'^ m aa^^HKCHpOBana na noBepxHocxH hhxh, x.e, na 

nOBepXHOCXH XCKCXHJIBHOH OCHOBW. OflHaKO HCnOJIbSOBaHHe MCJIKOflHCnepCXHOH 

CMCCH xojiBKO B flHanasoHC yjiBxpajmcnepcHMX ^cxhu (ox 10*^ flo 10"^ m), Koxopwe 

aBJMOXCJI XHMHHeCKH H 4>H3HqeCKH aKXHBHBIMH, nHpO^OpHHMH, XCXHOJIOrHHeCKH 

saxpyflHCHO, x.k. xpeSyKn: oco6hx ycjioBHH npn HsroxoBneHHH, xpaHcnopxHpoBKe, 

* 

30 xpaHeHHH, xexHOJiora^ecKOM HcnojitaoBaHHH.. 

B pesyntxaxe neaaBHO caejiaHHoro oxKpBrniH b o6nacxH ^hshkh 
nojmflHcnepHHX cpea nofl nasBaHHeM ".SBJieHHe aHOMajiBHoro HSMeHCHHH 
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HHXeHCHBHOCTH HOTOKa KBaHTOB IIpOHHKaiOmerO H3JiyHeHIM MOHO- H 

MHoroaneMeHXHMMH cpesaMH" [. mimoM Jfe 57 Pocchhckoh aKa«eMHH 
ecxecTBeHHHX nayK Ha oTKpBrnie c npHopHrexoM ox 1 9.09, 1 996r.] ycxaHOBJieno, hxo 
nojiHUHcnepcHBie cpe^si npn o6ecne*jeHHH onpe^ejieHHofi jpicnepcHocxH nacxHq h 
5 Hx cerperai^HH nyxcM nepeMenraBaima xaic^e npoxBjiaiox cnoco6Hocx£i anoMajiBHO 
CHJIBHO ocjia5jMXb peHTxeHOBCKoe HSJiyqeHHe, hxo o6ycjioBJxeHO caMoopraHHsaimeH 
nojimmcnepcHtix HacTOu pasMepoM ox xmchhhmx flonefi jio coxen MHKpoMeTpoB b 
3HeprexHHecKH BsaHMocBHsaHHwe peHxrenonorjiomaiomHe aHcaMfijiH. (Tlojot 
cerperaimcH nojmoHcnepcHoS cmcch noHHMaiox HepaBHOMepHO pacnpeAejieHHe 

10 HacxHU nojnmHcnepcHOH cmcch, BHSBisaeMoe nepeMernHBaHHCM cmcch, BCJieacxBHe 
caMOopraHHsamm nacxim b CHCxeMy 3HeprexHHecKH BsaHMOCBHsaHHBix aHcaM^jieH, 
o6ecneHHBaK>mHx yBejraqeHHe ceneHBui ^oxonoraomeHra). IIpH 3xom 
o6meH3BecxHO, hxo HcnojiBSOBaHHe nojiHjiHcnepcHBix CMecefi h3 nacxHU pasMcpoM 
ox 10"^ flo 10'^ M B coBpeMeHHBix xexHOJiorHHx He Tpe6yex HHKaKnx cneiiHajiBHbix 

15 orpaHHqeHHH h He BMawBaex xexHOJiorHHecKHX saxpyflHeHHfi npn mroxoBJieHHH, 
TpaHcnopxHpoBKe^ xpaneKHH h HcnojiBsoBaHHH. 

HBBecxen peHxrenonorjiomaiomHH Maxepnaji, BKJiioHaiomH&y nanpHMep, 
pe3HH0-ByK) MaxpHi^y c 3a4)HKCHpoBaHH£iM peHxreHonoraomaiomHM HanojiHHxeneM 
no naxeHxy CIIIA JNs 3239669, 1966 r, IIpH 3xom b Ka^ecxBe HanommxejiH Moryx 

20 Gbixb HcnojiB30BaHH peiyiTeHonorjiomaiomHe 3JieMeHXM b burc cBHmia, BHCMyxa, 
cepe5pa, BOJib^paMa, Ochobhbim HeaocxaxKOM xaKoro Maxepnajia OTJwexcji 
CHHHceHHe B 2-3 paaa npoHHOcxHHX cbohcxb MaxepHana H3-3a HeraxHBHbro BjniaHHfl 
nacxHii noFJiomaioiaero HanojiHHxejiH, Hapymaionmx OAHoposnyio cxpyKiypy 

HCXOAiEIOH nOJIHMepHOH MaCCH.. 

25 HsBccxiai apyrae peHxreHonorjiomaiomHe MaxepHajibi, Koxopne BionoHaiox 

MaxpHiiy c sad^HKCHpoBaHHHM peHxreHonorjiomaiomHM HanojiHHxejieM jih6o, 
nanpHMep, b BHfle sojioxmx iy6 no naxeniy CUIA Jfe 2153889, 1939 n, jm6o, 
HanpHMep, b BH^e npoBOJioKH H3 cnnaBOB, coaepKanmx cepe6pd, BHCMyr, xaHxaJi, 
CKpeiuieHHOH c MaxpHuefi B B^ae xckcxhiibhoh hhxh nyxeM nepennexeHHfl no 

30 naxemy CIIIA 3194239, 1965 r.. 

MaxepnajiM, BKJnoHaiomHe Maxpm^y c aa^HKCHpoBaHHHM 
peHxreHOnbraomaio-mHM HanojnnxrejieM b bhac npoBOJiOKH m crniasoB, 
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coflepKamax cepe6po, BHCMyr, laHraji, CKpeiuieHHoii c Ma^pH^eH b ,. bhac 
xeKCTHJiBHofi mrra nyrcM neperoiexeHiw, c tohkh speHHs npoTOocxH 6ojiee 
npeflnoTOrrejitHH, hbm MaxepHajiw no naieiny CUIA Jfa 2153889 , OflHaKO 
o6jiaflaiOT Sojiee hhskhmh imacraroHMH CBOHCTsaMH, to> bo mhoitix cjiyqaax 
HeflonycTHMo. 

HsBecTHM MatepHajiH, aamnmaiomHe ot BosaeficxBHa penrreH- h raMMa- 
HSjiyneHHa, BKjnoHaiomHe xHJKejiMe HanojmHrejra, HaH6ojiee pacnpocipaHeHHWM H3 
KOTopBK rajMeTM, HanpHMep, CBHHe^ [ ciaxta 'TexHinecKHH nporpecc b aTOMHofi 
npoMHnuieHHOciii". cep. "HaoxoiiBi b CCCP", 1987, BHn. 1(72), c.85.]. Ife-aa 
6o;iBiimx oxjiHHHfi idiothocth HanojiHHTejw (HanpHMep, CBinma) h MaipHnH 
(HanpHMep, SeroHa, nojmMepoB h T.n.) HanojmHTCja (cBiraen) pacnpeflejwerca no 
o6ieMy Maxpama HepaBHOMepno, to, npHBoanx k CHHaceHHio 
peHxreHonorjiomaioniHx cboAcxb MaxepHana b nenoM. 

HasecxeH peinreHonorjiontaionBig MaxepHan, HanpHMep, na ochobc 
nojiHCxapojiBHofi nojmMepHofi Maxprnm h cBHHeucoflep»an»ero opraHH^ecKoro 
HanojiHHxeJM no naxcHiy BemiKoSpHraHHH 1260342, G 21 F 1/10, 1972 r.. 3xox 
Maxepnaji oSjKwaex xcm «e HeaocxaxKOM, to CBHHencoaepjKanwe HanojiHHxenH 
MaxepnajiH, onHcaHHue b cxaxBe «TexHHqecKHfi nporpecc b axoMHofl 
npoMBnnneHHocxH». cep. "Hsoxonu b CCCP", 1987, Ban. 1(72), c.85., KoxopHH 
aaKjnoHaexca B HepasHOMepHOM pacnpeaejienHH xaacenoro peHxreHonoraomaioniero 
Hanonmnejw b Maipnne, Maxepnaji Koxopofl HMeex 3H^HHxejiBHo MeHBrnyio 
njioxHocxb, HCM Maxepnan HanojiHHxeju. 

HaHSojiee Gjihskhm k npeanojiaraeMOMy H3o6pexeHHK) aBJwerca 
peHxreHonorao-nraiomHfi Maxepnaji, , BioiioHaioniHH MaxpHi^y c 3a4)HKCHpoBaHHHM 
peaireHonoraonraio-mHM MerajwocoflepacanwM HanojnmxejieM b BH«e SHcnepcHux 
HacxHu no naxeaxy PO >fo 2063074 G21 F 1/10, 27.06.96 (npoxoxnn). 
HewcxaxKH axoro Maxepnajia aaicmoqaioxca b xom, mo BBe^eHHe b xeKcxHJiBHyio 
ocHOBy CBHHencoflepjKamero peHireHonorjiomaromero HanojraHxejw npHBoaiii k 
yMeHBrneKHK) npoHHocra Maxepnajia ro-sa HapymeHHS oflHopoflHofi cipyiciypBi 
xeKCXKHbHOH ocHOBH, a 3X0, B CBOK) OHepeflb, orpaHHHHBaex BO3M0«H0CTi. ero 
HcnoflbsoBaHHs OTH roroxoBJieHHa BceB03M0»HHx 3annrrabtt cpeacre. Max^paaji Ha 
OCHOBe HHTH CO CBHHeucoflepsKaniHM HanomnrrcneM nejiwa HcnonBsoBaxB b 
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KanecTBe peHTreHOKOHrpacxHoro MaxepHana b Me^HimHCKOH paaHOJiorHH H3-3a 
TOKCHHHOCTH CBHH^a. KpoMc Toro, Ha ocHOBe MaxepHajia - rarra, HanpHMep aHajiora, 
oimcaHHoro b naxeHre PO 2063074 HeB03M0KH0 cosflait 3$4>eKraBHyio 
KOMnaKTHYK) 3aimny ot peirrreH- h raMMa- mnyncmsi., t.k., b asumou cjiyqae jm 
HcnojiBsoBaHHH 3Toro Maxepnajia - hhth Heo6xoflHMo npHMenaxB cneimajiBHyK) 
xexHOJiormo njioiHofi MHorocjioflHoii MammffloiS bhskh ajw laroxoBJieHHa 
samaxHOH xKaHH MHoroaeneBoro HasHawHHa. Ho npH axoM, x. k. ocjia6jieHHe 
ysKoro nyqica KBanxos cjiocm MaxepHana xorammoH x npoHcxoflHx no 
aKcnoHeHimajiBHOMy saKony. corjiacHO saKOHOMepHocxH, oiracaHHoS b khhtc 
Bopo6BeB B.A., rojioBanoB B.E., BopofiBeBa Cil. MexoflH pawiaiwoHHofi 
rpaHyjiOMexpHH H cxaxHcxHHecKoro MoaenHpoBaHHH b Hccjie«0BaHHH cipyiaypHHx 
cBoftcxB KOMnosHHHOHHBK MaxcpHajiOB. M. 3HeproaxoMH3flax, 1984r., npoHcxoflex 
ocjiaGjieHHe HHxeHCHBHocTH H3;iy<ieHHfl: 

rae: 

I - HHxeHCHBHOCTB HSJiyqeHHa, iq)omeOTero (woa BeniecTBa xojraiHHofl x; 
lo - HHxeHCHBHOcxb Hajiaiomero HSJiyqcHHa; 

H - JiHHeftHHH K03$4)miHeHx ocjiaSjieHHJi (xa5jiHHHaa peraaMeHXHpoBaifflaa 
Bonrnffla ana Kaamoro peHxreHonorjiomaiomerb Maxepnajia). 

HeflocxaxoK npoxoxHiia saiunoHaerca xaKace b bmcokom IIpo^eHraoM 
coaepacaHHH Mexajuicoflepacamero nanojiHHxejw b o5meM o5i,eMe 
pcHireHonoraomaiomero MaxepHajia ( 66 - 89%), mo npHBe^ex k yBejnraeHmo 
Maccu peHireHonoraomaioinero MaxepHajia b hcjiom. YKasaHRHft HeaocxaxoK 
npoxoxHna, c ootoh cxopoHBi, neaex k noBBimeHHOMy pacxofly Mexajmcoaep»camero 
norjiomaiomero Hanojnfflxejia h ywpoHcaHHio npoH3BOflcxBaMaxepHajia b uejioM, a c 
flpyrofi cxopoHbi, maenm m xaKoro Maxepaajia nojiyqaKncx xjCKejaajH, 
H(5yao6HHMH b aKcroiyaxamni. 

* 

K HeaocxaxKaM npoxoxHna, KaK h sHineyKasaHHBK aeajioroB, oxHocHica h 
HepaBHOMcpHoe pacnpeflejicHHe xiraceaoro nanojiHHxejM b oSicMe MaTpHm.i. 
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PacKpuTHe H3o6peTeHHfl. 

OcHOBHOH aaaaneH npn co3flaHHH pemreHonorjiomaiomHx (t.c, 
peHTreHOKOHipacTHMX H peHTreHosamHTHMx) MatepHajiOB OTJwetca: 

HCKjnoHeHHe TOKCHHHOCTH peHTreHOKOHTpacTHoro MaiqjHaJia, 

CHHHceHHe MaccH H TOjratHHii aamirraoro MaxepHajia. 

HcKmoHeHHe tokchhhocih aocniraioT nyrcM npHMeHemia HCTOKCiraaix 
HanojiHHTejiefi (nanpHMep, Bom^pmn). CosaaHHe ace KOMnaKraoH aammw c 
yMeiameHHofi xoramraofi samHraoro Maxepnajia npn coxpaHeHHH 
peirrreHonoraomaiomHX cBOHC-ra (x.e. crencHH ocnaSjieHHa peirrreH- h raMwa- 
HSJiyqeHHH) sefler k BOspacraHmo Maccw sanonHoro cjioh MaxepHana m-aa 
Hcnojib30BaHiM "xHMcejiHx" peHircHonorjiomaiomHX Hanojnnrrejiefi, x.e. 
HanojiHHxejiefi HMeiomHx BHCOKyio nnoTHOcn,. H Hao6opox, npH coxpaHeHHH 
peHireHonorjiomaiomHx CBoftcxB CHH«eHHe iuioihocxh aaimrraoro Maxepnajia 
BJienex sa co6ofi Heo6x<WHMOcxi. yBejuraeHHs ero xojimHHH. 

npoHJunocxpHpyeM 3xo nojioHceHHe Ha npHMqje peHirenonorjiomaiomero 
Maxepnajia b Bane aaiimxHofi ixaHH (nanpHMep, aanmiHoro 4)apiyKa peHxrenonora), 
Koxopaa o5ecneHHBaei samaiy, xapaKiepHsyeMyio Koatli^HioieHroM ocjia6jieHHa 
K=100, Hs BBqiaxccHEK (1) hmccm: 

K=Io/I = e^''=100, 
oxKyaa 1 

x = lnK/ji = 4,6/|i. (2) 

JSflu npHMepa cpaBHHM xapaicrepHcxHKH XKanefi na ocHOse Hmeis c 
hsbccxhmmh HanojiHHxejwMH b bhac HecerperapoBaHHHx OTcnepcmax lacxHu 
cBHHHa (Pb) H BOJibc^paMa (W). PasMep b nnane ww cpasHHBaeMHX XKaHeii 6Bra 
npHHax 10 X 10 cm. OcxansHue HcxoflHBie aanHHc jm cpaBHeHHH npHBeflCHBi b 
xa6ji.l. 
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Ta6jiHua 1 
HcxoffHbie jiaHHBie /uw cpaBHeHHfl 



MarepHan nacnm 
HanojmifrejiH 


JlHHeHHBlii K034)4>HimeHT 

ocjia6jieHHa,|i, cm"' *) 


rLiOTBOCTb MaTepHana 
lacnm, p r/cM^ 


Pb 


403 


11,34 


W 


50,1 


18,7 



*) npHMenaHHe: hctohhhk iBJiyqeHM - peHTreHOBCKaa xpyGKa, anepriM 60 K3B. 



5 Hs BHpaHceHHa (2) ^aHHBix Ta5ji.l nojiynaeM SHaHeHHSt TommmH x 

TKaHeft H3 HHTcfi c HanojiHOTeneM m: 
Pb-0,llcM;W.0,09cM, 

CooTBexcTBemio Macca raicHX samEXHHx iKaHefi o6'bmoM 10 x 10 x X 

6yaeT: 

10 Pb - 124,74 r;W- 168,3 r. 

EcjiH npHHaxb Maccy sam^THOH XKaHH na ocHoae Pb sa 1, to (npn paBHWx 
samHTHHX CBGHCTBax H paBiEMX pasMcpax) Maccbi TKaneS na ocHOBe nmePi c 
HanoJiHHTejiaMH H3 Pb h W 6yjxyT othochtcji, KaK 1:1,35. 

TaKHM oSpasoM, HcnojmayH npOTOTHn h HSBecxHBie aHajioraHHue 
15 TexHHHecKHe pemeima, ojmoBpeMeHHoro CHHHceHHH xojimHHBi h MaccH aamHXHoro 
MaxepHana jiocxHrab HeB03M0>KH0, 

B COOTBeXCTBHH C HaCTOflmHM H306peTeHHeM 3TH Bfijm flOCTHraiOTCH 

cpeffCTBaMH, yKa3aHH£iMH B OTjnrmTejibHOH nacra caMOCxoHTejitHHx iryHKiOB 
20 ^opMyjiBi H3o5peTeHHa. 

Ilo nepBOMy BapHanry peHrenonorjiomaiomero Maxepnajia, sKJnonaiomero 
Maipimy c 3a$HKCHpoBaHHiiiM peHTreHonorJiomaiomHM MexajuiocoflepxcamHM 
HanojmHTejieM, b KanecxBe HanojmHxejM HcnbJiBsyioT ceiperapoBaHHyio nyreM 
25 nepeMeiUHBaHHK nojnmHcnepcHyio CMecb, BKjnonaioiiQTO HacumBi Mexajuia c 
pasMepaMH 10" - 10' m, a b KanecTBe MaipmiBi HcnojibsyioT xeKcranbHyio ocHosy, 
npH 3T0M 'lacTHObi 3a4)HKCHpoBaH£ii Ha noBepxHociH uocji^me&, a iuiothoctb 
peHxreHonoraomaiomero MaxepHajia b ucjiom npn OAHHaKOBWc ero 
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peHTreHonorjioinaiomHx CBoficraax c MaTepnanoM nacran peHTreHonoraomaioiqero 
HanojiHHTejis pernaMesmipoBaHa cooTHomcHHeM: 
Ph = (0,01-0,20)p„ 

rae Ph - nnoTHocTi peHTTeHonoraomaiomero MatepHajia B aejiOM; ' 
p, - nnoraocTi.^ Maiepnajia Hacnm peHireHonorjiomaiomero Hanojnnrrejw, 

Ho BTopoMy BapHamy peHxreHonornomaiomero MarepHajia, Bmnoiaiomero 
Maxpimy c 3a$HKCHpoBaHHHM peHxreHonorjiomaiomHM MexajmocoflepaaimiM 
HanojiHHTeneM b Bsmc OTcnepcTHtix nacxHU, b KanecTBe Hanojnnrrejw HcnojiwyioT 
cerpenipoBaHHyio nyreM nepeMemHBaHHJi nojinzwcnepcHyio CMect, BKjnoHaioii^ 
HacTHUH Merajina pasMepoM lO^' AO'^ m, oxBaHeHHbK oSBeMOM Maipniiu , 
BHnojmeHHofi ro OTBepj^aiomeroca npn aiMoc^epnoM aaBJieHHH no MeHBmefl Mepe 
oflHoro KOMnoHCHTa HJiH KOMno3HimH Ha ero ocHOBe, npH 3tom oSmaa Macca 
cerperHpoBaHHOH nojrazmcnepcHOH cmcch hs nacnm peHrreHonoraoraaiomero 
HanojiHHTejiH perjiaMeRTspoBaHa cooTHomeHHeM 

M = (0,05- 0,5) m, 

rae: 

M - o6maji Mac?ca cerperapoBaHHofi nojmnHcnepcHofi cmcch hs nacrau 
peHireHonorjiomaiomeroHanojiHHTenH; 

m - 3KBHBaneHTHaa Macca MaTcpnana pemreHonorjiomaiomero 
HanojiHHTejia, paBHaa no sannnmoM CBoficisaM Macce M. 

no TpeiBCMy BapHamy peinreHonorjiomaioniero Ma-repnajia, BKjnoHaiomero 
MaxpHuy c 3a4>HKCHpoBaHHMM peHxreHonoraomaionmM MerajmocoaepacamHM 
HanojfflHTeneM b bhac jmcnepcHBDC Hacum, ^© b KaneciBe nanojimirejia 
Hcnojtt3yK)T cerperapoBaHHyio nyrcM nepeMemHsaHHa nojmziHcnepcHyio cmccb, 
BKJuoHaicniyio HacranH pasMepoM 10'' - lO'^ m, sa^HKcnpoBaHEHx na 
npoMeacyroHHOM HocHTCJie, oxBaHeHHo;^ oSicmom MaipHnw, BimojraeHHOH m 
OTBepamaiomeroai npH a™oc4>epHOM flasjieEHH no MCHbrneil Mepe ootofo 
KOMnoHeHxa HUH KOMnosHiiHH Ha ero ocHOBe. 
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B KanecTBe npoMeHyxoHHoro hochtcjis HcnojiBsyiOT TCKCTBUitHyio ocHOBy. 
B KaHecTBe npoMCHcyroHHoro HocHxejia HcnojibsyioT MHHepanbHoe bo;iokho. 

npHBeflCHKbie BHrae npHSHaxH, oraocOTca k rpynne H3o6peTeHHfi, 
CBaaaHHHX emHbwi aBTopcKUM aaMticjiOM, npiraeM aiy rpynny H3o6pereHHfi 
cocTaBJMioT oSieKTM oOToro bum h oflHHaKOBoro HasHaHemffl, o6ecneHHBaiomHe 
nojiyneHHe oaHoro h tofo xce xexHHHecKoro pesyjiBTaxa - HCKJnoHeHHe tokchhhocth 
peHxreHOKOHTpacTHoro Maxepnajia, h cHaaceHHe MaccBi h TOjnmiHBi aamHiHoro 
Maxepnajia, aBaaexca hcoSxcotmbim ycjioBHCM jmn moGpercHHa, 

npejiCTasjieHHoro BapHaHTaMH. 

BapHaHTU ocymecTBJieHHfl H3o6peTeHHfi. 

B nepBOM BapHairre pcHxreHonorjiomaiomero Maiepnajia BHnojracHHe 
HanojiHHTejH b Bune ceiperapoBaHHofl nyrcM nepeMenmBaHM nojmaHcnepcHOH 
CMecH, BKinoHaioiiieH Hacirapu Mexajina c pasMepaMH 10'' - 10'^ m., o6ecneHHBaeT y 
HcnoJibsyeMoro peHireHonoraomaiomero nanojiHHTejw npoaBncHHe KanecTBeHHO 
HOBoro 3$$eKra - noBsnneHHe ceHeHHa BsaHMoaeHCTBHa pemreHOBCKoro h raMMa- 
mnyH&Hm c semeciBOM. Bjiaroflapa aroMy, aocraraeTca noBHmeHHe yaejiBHHx 
xapaKTepHCTHK pemreHonbrjiomeiniJi npeanaraeMoro peHrreHonoraomaiomerb 
MatepHajia. 

HcnoflMOBaHHe nojiiwHcnepcHHx cMccefi b KanecTBe Hanojnmrejw nmpoKo 
npHMeiweTca b peirrreHonorjiomaiomHX MaiepHajiax, oimcaHHHX , HanpHMep, b 
naxeOTax KsKs 2063074 , 2029399 , rae HcnojiMyiOTCa HecerperapoBaraHe 
HacnmBi c pa3MepaMH 10-^ - lO'^ m. OflHaKo b sthk MarepHajiax 3tot nprnuaK 
HcnojiLayexca ajih flocraaceHiw 6ojiee o«HopoflHoro pacnpefleneHHa pemreHonorjio- 
iHaK>mero HanojiHOTeaia Ha noBepjoaocTH HjiH B o6ieMe MaipHUM. 

B npewiaraeMOM no Hsoepereinno peHrreHonoraomaiomeM 
MerajuiocoflepacameM Maxepnajie cerperapoBaHHaa nyreM nepeMenniBaHHa 
nojmzmcnepcHaa cMecb o6ecneHHBaeT y^HcnojasyeMoro peirrreHonorjiomaiomero 
HanojiHHTejw He tojilko 6ojiee OflHopoflHoe pacnpeaejieHHe na noBepxHoc?ni h b 
oSiCMe MaipHmj, HO-H npoaBJicHHe KanecTBeHHO HOBpro 3$4»eKTa - noBBimeHHe 
ceneKHH BsaHMoaeHCTBM peHTrefloBCKoro h raMMa HSJiyHeHHS c BeinecxBOM. 
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y TOBecTHoro Ma-repaajia-aHajiora no a.c.CCCP 1826I73 
MenKo;«,cnepcHaH cmccb Merannocoflep^amero aneMeHxa pasMepoM lO"* JO"' 
3a4,HKCHpoBaHa Ha noBepxHo<mi xeKcn^HOH ochobbx. B ox^e ox 3xoro 
Ma^PHa^ia-aHanora B npe^naraeMOM H306pexeHHH Hcno^ye... no^^ 
5 CMecB H3 nacrm c pasMepaMH b ompoKOM flaanaaoHe ox lO"' ;^o 10'^ m., irpn axoM 
HacxHUH ^KaaaHHoro ^anasoHa pasMcpoB Haxo;«xc. b o6meH cmcch. Bce^cxBHe 
Hero paSoxa c xaxoS cmccbk, , o6k™«x, ecxecxBeHHBcc ycnoBnax hc BHSHBaex 
HHKaKHX x.xHo.om.ecKHX saipyiiHeHHft, x.e. xaKa. cmccb ne npoHB^ex 

*H3H,eCK0H H XHMHHCCKOH aK^BHOCXH, B HaCXHOCX., HC HpOHB^XKCX HHpo^OpHHX 

10 CBOflCTB. 

Hcno^MHH. B npe»BraeMo„ H3o6pereHHH ce,pe«poB»Hofl uy^ 
nepcMemHBaHB. c»coB, ^r,^ „^ „^ ^ _ ^ 

■ no»<«„„ nony^ Ka,ecr.eHHo Ho.«i, „„ , 

aBB.oro„ no a.c. CCCP 1826173, a « - „„^ ^ „ ^ 

15 aHOMasMHepeHireHonoraomaiomHecBoacraa. 

Hapw c jmM. y „aiepHa»a.aH™ra no a.c. M, 1826173 McnepcHUe 
^Tm« aa^HKcepoBaHM «K»e Ha ™aep™„^ ^ ^ 

xeKC^KHoii OCHO.B,. O^HaKo . npe^axacMoM Hao^ereaa, . «.,ecT« 
Te™o8 ocHo», „o«er 6„b Bcn««o.aaa He ™»ko hhtb. ho h a«^H«e 
» *Hna«e™, t.K. no™™. «KcxH»BBa, „cHo.a « „^ „ ^ 

="5^ «e noKpum poBxreHonornomaK,™™ Hano™,eM e«e b «^ 
cen»n,poBaHHoa ^ nq^McnoaaHH, no™«cnep«or c„eoH c 
ca«o„p„HH3a«He» H««H,en<^ , ,Hepr»™,«KH B3aaM0CB>«aHHB,e 

3Hepronon,o,»aH,n»« aHca«6™) coraacHo BBo6pe,«„„o ^«u.^ , 
nocnc^^n™ 0Kp5™aH».„ bx . hhxb noa,«H« 6y^ oa«»aTB no cpaBHeHHK, 
c Ma«pHa,oM^oro„ no .c. . m 1826173 y^e^BB^n xapaK«pncn«a«H 
peHTreHonommoHHa Ha Ka^eciBeHHo HOBOM, 6o»ee BBicoKOM ypoBHC. 

Tax ncno«B30BaHH= b Ka,ecTBe Ma^no, «Ko™,BHoa ochobh c 
^HKcapoBaHHCM Ha « noaepxHooTH „n..™poBaHH^ ^ 
p.H™Honor»n».on,.,» „e»„«<,„^ ^^^^^ 

no^HHc xa^oTBoHBo HOBoro taoro or nporonma) ,*$coa 
».pa»caK,n,oroc, 6o.ee b^okomb peH™H„noroon«K,Bn»„, c«,aoxBa»; 
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MaxepHajia, xapaKrepHayronaiMHC^ pesKo nosbnneHHbiMH yaejiBHBiMH 
xapaKxepHCTHKaMH peHxreHonorjiomeHHa . 

y MaxepHajia-aHajiora no ax. • Jfs 1826173 npeaycMOxpeHO BHnpjiHeHHe 
peHxreHonorjiomaiomeFO noKpBirHH noBepxHOcxH MaipHiibi-HirrH. B npefljiaraeMOM 
5 peHxreHonorjiomaiomeM Maxepnajie b KanecxBe Maxpimbi HcnojibsyioT TeKcnuibHyio 
ocHOBy, Moryn^yK) npeflcxaBJia^ ne tojibko mrrb b 

IieJIOM, HO H MHO»CeCTBO OTfleJIBHBIX ^miaMCHT, H3 KOTOpHX COCTOHT HHTB. HhTB, 

CBHxaa m oxaejiBHHX noKpiaxHX peHxrenonorjiomaiomHM HanommxejieM 
4>HnaMeHX, oSjia^aex HaMHoro 6ojiee bhcokhmh peHxreHonorjiomaiomHMH 

10 cBOHcxBaMH, TOM HHXb, y KoxopoH peHTeHonorjiomaiomHM HanojumxejieM noKptm 
jumiB ee oxKpuxaa noBepxHocxB (a He noBep?aiocTb Ka^OH ^widMcmhi^ kqk y 
iipeflJiaraeMoro Maxepnajia), KpoMe xoro» noBepxHOcxB ica^od ^HJiaMeHXBi 
noKpBixa cerperHpoBaHHUMH nyxeM nepeMenmBaHHa AHcnepcHHMH nacxHiiaMH, b 
pesyjiBxaxe Hero nocjieAHHe OKaaBiBaioxc^ caMoopranmoBaHHiaMH b 3HeprexxiHecKH 

15 BsaHMOCBssaHHHe peHxreHonorjioBQ[aK>i£(He aHcaM6jxH, a 3xo, b cbok> OHepe^b, pesKO 
noBBonaex yjiejzBHBie xapaKxepHcxHKH peHxreHonorjion^enH)!. 

BBmojraeHHe penxreHonorjiomaioii^ero MaxepHajia b iiejioM npn o.z];HHaKOBMX 
ero penxreHonoFJiomaioiiiHx CBoiicxBax c MaxepHanoM nacxmi 
20 peHxreHonorjiomaiomero HanojiHHxejifl, ilhoxhocxb Koxoporo perjiaMenxj^oBana 
cooxHomcHHeM: 

Ph = (0,01- 0^0) Ph, 

rae pH - imoxHocxb peHxrenonorjiomaiomero Maxepaana b iiejioM; 
pH - luioxHOCxb MaxepHana nacxEm peHxreHonoraomaiomero 
25 HanojiHHxejia, 

no3BOJLiex (no cpaBHeHmo c npoxoxHnoM )nojiyHHXb KanecxBeHHo hobwh 34)$eKX - 
oflHospeMeHHoe CHH^Kenne xojmiHHbi h nnoxHocxH sanmxHoro Maxepnajia. 

OflHOBpeMeHHoe cHHHceHHe xojimHHbi H mioxHocxH samHXHoro MaxepHajia, 
coxKaHHoro, nanpHMep, H3 penxreHonoraomaiomeH hhxh, nosBOJiaex npeoflonexb 
30 ocHOBHoe npoxHBopeHHe upw cosflaHHH 3^^eKXHBH0H KOMnaKXHOH saoBaxw . ox 
penxreH- H raMMa- HSJiyneHHa. ILioxhocxh saimixHHX MaxepnajiOB b BHfle hhxh h 
npoH3BOflHHX ox HHX XKaHcft, coFJiacHo H3o6pexeHmo, B saBHCHMOCXH ox aaaaHHBix 
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i^XHH^ecKHx yoioBHfi Mon^ cocTaB««T. npH BepxHCM npe^e^ie 0.01, a npH hh«hhm 
npeaene - 0,2 ox nnoxHocxH MatepHana nacnn^ pcHH^HonomomaKJmero 
Hanomnrreaa. Ecra nprnim Maccy pemTeHonor;iomaK,mero MaxepHana (b HameM 
c^e - aaniHTHOH xKaHH Ha ocHone hhxh corjiacHo HsoSpexeima) 3a 1, to npa 
paBHHx 3amHxm.K CBoficroax HpaBHHx pasMepax cpaBHHBaeMMx aanonmix iKaneH 
c xxaH^K) Ha ocHOBe npe^^araeMofi mm. ycnoBHfl (Ta6n.l) cooxHomeHHe no 
MaccaM 6yaex xaKHM, KaK yKasano B Ta6ji.2. 
Ta6jnma2 

CpaBHirrejiBHoe cooT..omeHHe no MaccaM iKaHefi npH oflHHaKOBm 
samHiHBix CBoficTBax (c yqexoM aaHHMx Ta5ji.l) 



OiHocHxejibHwe npejiejiM 
KOJie5aHHa cooraomeHHa 

nJIOTHOCTH TKaHH H3 

npefljiaraeMoro MarepHana h 
nJiOTHocTH Maxepnajia Hacrm, 
peHTrcHonorjiomaiomero 
HanojiHHTejLi 



BepxHHfi npejieji (0,01) 
Hh»hhh npe^eji (0,2) 



TlCaHB H3 

npeflnarae- 
Moro 

Maxepnajia 



TKaHb H3 
HHTCH 

Hanoraare- 
JieM B BHae 
Hecerpern- 

pOBaHHWC 
HaCTHII H3 

Pb 



198 
9j 



H3 



TKaHB 
HHTejH c 

HanojiHHTe- 
JieM B Biuie 
Heceipera- 

pOBaHHHX 
HaCTHIl H3 

W 



267 
13^5 



TaKHM o6pa30M, no cpaBHCHHK) c 3aia^ 
Hano^mirrenKNaiBBiweHecerpen^^ Hacrnn m Pb h W npH Hcno^OBaHHH 

peHTreHonomon^aion^Hii Mai^pna;! (xxaHB) ey^ex hmctk MCHBrnyio Maccy (npn Bcex 
ocxanBHux paBHiox 4>H3HKo.TexHHHecKHX napaMCTpax) ox 9,9 flo 267 pas. 3xo 
KanecTBeHHo hobioh 3$4)eKx. 

O.«o»aia™o, no cpaaHeapo c np<n™moM npe«™raeM«8 
o6ecne™.aei bmcok,™ i^ocii, pa,Hy„ „p„™ocra leKcnBMoa: ocHo.« » 
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HaHecemia pemxeHonorjiomaiomero noKpuraa h 
peirrreHonorjiomaiomHe cBoficraa npn hh3ko8 imoxHocm 



PCT/RU98/00301 
aHOMaJIbHO BBICOKHe 



Bo BTopoM .apHam, peHrreHono™onBK,„ero ^tepHana Hcno««oMHHe b 

«M«H. BK^o^mea «c™™ M«a^ pa3„ep„„ ,o-» .,o-3 « ( ^ 
.«m=) o5ecne™«er y Hcna^„„„ pee^Honor.on»K,n,e™ Ha„<>™™„ 
npo_ Ka-«c™eHH„ Ho«,ro ,**eKra - noBumeHae oe,eHB, BaaHMoaefictt™ 
penrreHOBCKoro a raMMa- iiMy,eiiin c BemecraoM. 

Pa3Men,.HHe no^aaHcnepoHoU cu.cn. BKrao^^eii ^o™™ 
pa3„epo« ,0- .,0-= M B o6«M. «a,pH«u . B^o^eHHoS » o™ep>««,n«,^ 
npH a™«*epHO„ »^.aHa no MenBrncB Mcp. o»,o™ xoMnoBCHta ^ 
Ko^osHoaa «a ocho.., ^c^^ „6pa3„BaBmHx« ™ 

nepeMemHBaHBH ,Hep«nnecKHx p«™,on„™«aK,n,oc aHca«6,.i, h3 
cerperapoBaHHoii „„™„onepcHo* omcch ,ac„„, peHr«Hono™on«.>„.r„ 
»e«eH.a n cnocoScrBj^ ca„ooprBHH3aaHH 3«p:^eKHX 
peHTreHonoraomaionmx aHcaM6jieH. 

B Ka,cCT,e MaipHBB, Mo^cer 6Bn. Hcno^oBBH HMpmmecKrt K,e« rana 
.o;bo™ pac«,pa c™ Haipn. „ Kam„ ^^^^ 

coaep^c 0KHc»H «en„™B« h ma,o™o3»emH«x «e«™„.. h KOMroBHomi 

HaeroocHOBe. 

BKa«cBe„a,pB„H„o,^6Hr.Hcno;:B»BaHi,„pHp„™H.no™„epB.™na 
Ko^a^Ha, a„B6j«HHa. KascHHa, Ka«c™, ^Ho« c«o.H Kpa»^ 
^KKca, Hawa^Horo Ka,^ ^ep™. a^aaa. cocBoro Kaaeaaa a xo^oaauaa 

Ha HX OCHOBe. 

™aa oonaaKpa^B. ao™a«aaoB, ™»ho,. noaa^^apoB, ao»a«,«aao.. 
caa«xH,eOKa. .Ka5.^„..^„^.^p^.^ ^ Kap6„„«»^ e„o. 
snoKcaaaBK CMoa a KOMnosanaa Ha ax ocBoBe. 

B Ka^cTBc Ma,aa« MOOT 6«n. aono»B30BaaH MeMemoopr^ecKae 
aoMMcpB. laaa KpeMaa* - opr»a„«Kax noaauepo., 6opop«aa,e«ax 
a«mMepoB, MexaaaooppaaH^cKax noMMepoB a KOMno™na« aa ax ocaoBe 
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B KaneciBe uarpmiM Moryi 6BrrB HcnomoBaHBi raaoHano^eHHMe 
roiacmaccH rana neHonnacTOB H noponnacTOB. 

B KanecxBe Maipnma Moryx 6Bm. Hcnom^oBaHH pacmre^HHe Macna ^ 

5 B KaneciBe MaipH«w MOiyr 6^ HcnoiiBsoBaHBi paciBopu 
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nneHKOoepaayionmx BemecxB Mac^iHHBDc. anK««HB«, h 34.Hpo«eanK,. 

JiaKOB, 

B KaneciBe MaipH«Bi Moiyr Shtb Hcno;i.30BaHBi BOflHHe = ;pcnepcHH 
"MHMepoB rana SMjmcHoaHiK KpacoK. 

B Ka«crae M^«m Moiyr 6Hn. HcnomsoBaHH 6<n»H. ranc h t j. 



iBO^»iemm b <™m™e or MaT^nana..,Km™na no n«,^ f. fl, 2063074 
peawyerc npH an.oc*epHO« w^ema, i.e. b ecreorae™ ycno.H^ a ae npH 
>m^«m 150 Mna, KaK y npoxo™,^ no cpaBHCBHK, c ,an«rHB»™ pe3HHa«o, 
onHoaHH^HBoaxeHrax P.«.^ M 2077745. 2066491. 2069904, «m,p„e ooc»e 
npH^^aneBm cmcoh BynKaa^Hp,^ „«, . np^a™c*.0M 

H306peTeBHH CMCOB « no»epn»T bomc««bhh. ;«B«He,. to, „cKn«,aer 
P«3pym.HB, 06pa3o.aBmHxc, npn „q«„.„„o^ 3Hcj™Kax 
pem«Hon„rnonwnp« aHca«a,e« » cerperapoB^ffloS nomaHcnq«Ho« o«ecH 
^ pemreEonomoTOero Me«ema. Hmot Mecio lo o^h^c 
"P«mar,e„oro B3o6pe«HH. u or MaT^^a-aaajiora no a.o.. CCCP » 834772 b 
«m^o« nony,eHHe peHn^H03a™nHoro «a«p«a« ooy«,e<™.eK. np„ »B,eHm. 
150-200i[r/cM^. 

B MarepHaje-anasore no naremy CIUA Jfe 3194239 b ormrjae or 
np««ara.„oro a306f««HH. ,^y^ n3 
W»Bap«»»Bo H™e»,«ffl«x MC («a,c30Map«H«.BK KonqKnrt) . 
■cmecm pemreHonor»onBK>™ro m^mm^. Baaegcrane fla.«HHa na 
Hanonn^n. „axq,Ha«.. ana^ora no naTe«,y P.«,. 2029399 «K;Ke npnBO»,r k 
KeBO,..o»Hoc™ ca„„„p„.an3a«nH 3Hep:«^e^ pe™.„onor,on«„n„« 
aHcaMftiea. Ko^pa, „.cto . npe^.„„M n3o6p«.HnH. TaKHM o6pa3o„ 
Hono^Baane b Ka,ec™ ^„ 
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Jmn^ no MenBmeH Mepe o^Horo KOMnoHeHxa kom„o3h«hh Ha ero ocHOBe b 
npe^araeMOM HsoSpexenHH no cpaBHeHHK, c Max.pHa.oM-npaxoxHnoM no naxenxy 
PO No 2063074 7. h Maxepna^iaMH- aHa;ioraMH no naxeHxaM PO JVo>ro2029399 

2077745, 2066491 20fi9on4 t«,»^ 

ooH^i, 2069904 HMeer cymecxBeHHMe oxmnM b ^acra 

5 qjyHKIIHOHaJIBHHX CBOHCTB. 

no^^cnepcHoi, cm.ch h3 ^ peH^HO„„™„„«K.n..™ 

perjiaMCHrapoBaHa cooTHomeHHCM 
M -(0,05- 0,5) m, 

■» rae : M - o6n«, «^ c«pen.poBaHHo* no™„cnepcHo8 <»,eca m 

^cmi peKireHonoraomaiowero BancuOTirem; 

™oB„™oB»„o™« ean^HB™^ b 3™™b« m«^b«„ „ ^ ^ 
. OcHO«.„fl 3«a«i, ^^^^ ^ _ 

.0^0, ^ , ^e„« _a 0.0, Bc^er k B03pacxaHHK> MaccB, 

Haoeopo.. ooxpBHe™ cxeBCHH ocn^ „ . „ ^ . ^ 
~ '■^'^'''^ 0^ 

, . . ocHOBHoe npoTOBopeTOe npn cosflaHHH 

34>*eKTHBH0H KOMnaKIHOfl SanmiH OT DeHTTeH « 

""Ma M OT peHTTeH- H WMMa- H3ffyqeHHS. noCKOJIBKy 
OOTOBpeMCHHOrO CHEDKemW TOMUHHiiT n «o„« 

HHH TOMnHHM H MaccBi pemreHonornomaioniero MaxepHajia 
npaicnwecKH HeBosMoacHo aoc-rmb mis mp^^ 

A TOHbrnx H3BeCTBBK, npHMeHaCMMX flJW aaniHTH 

pemreHonoraomaiomHx HanojiHHrejieft 3.0 rmnrn^o 

jiCM. crro npoiHBopeHHe TpeSyer 

KOMnpOMHCCHOrO noaXOfla K BBlSopy TOJmmHH W vr«r.„ 

f;' lojiaofflH H MaccBi sanoiTH c v^ctom ee 

CTOHMOCTH. 
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»«o. o5™«,™ „™,^,„ ^^ ^^^^^^ ^ 
H KpeMHeB^ .a™,,. ^^^^ _^ 

ra«Ma.H3^eH™cocTa™,„0.U .0,130M- (^3aep™« , .2 M,B).3a™B3 
6«0Ha 0 ™c.<, ^^oa™ „.a™,„ :,o„„3„a h 

™.eH«r - peH^„„„„„^^ ^..^ ^ ooo™o„,eHHH 1. 2: 4 ™eer 

cBHsea - pein«Honoraon«K>nart HanonHmaa b 

cooraomeBHH 1: 2: 4 HMeernjioiHocn 5 9 rW . 

„ J 'oraocn 3,9 r/CM , a jiHHe4BHii K034d)HiraeHT 

oaraaiaDB y Hero cocraamier n is ™-i / 

6e™.a C3an™e« a ( c»h«o„« ^„ , ^ 

r«6»^Ko«„aK™a,H„„HaHanpp„oK»p„»„6^e^,<,, 

«.o«e. nosB^e. peH„™„o„„<^^ ^ 

i..««ivm Kanecrae aanojimrrefleH necoK h rpaBHfi, a b 
KaHecTBepeHireHonoraomaK)meroHanojmifT*.n» k 

r/CM , a JIHHeflHHfi K03Ad>HIIHeHT 0Cna6jT*.H»a „ 

ocjiaejicHHa y Hero cocraMaer 0,15 - 0 17 cm"' 

^3Hep„^U5M,B,0»a.„o5™^3a»™.eap»,Boro.e«ea^ 
^H,Hep™^.^„,„^,3^^^__^^^^ ^ ^ 

~,Hcoop^«™3«™.oco6eHa„3a™™^a»»„p™„^^_. 

Ho™„™„„^„^^^ ^^^^ 

penn^Hono^o^K.™.™ „a„„ _ _ 

«ap~e ^_ ^^^^ ^ 

'='^ ""OHtt o5i,no Maccy saaanBoro Ma™,»„. 

/ "^raoro MarepHajia no oiHomeaHK) K mBecraHM 

Maiepaa™MBo3M<»KHOHe6onee.,eMHa20.45./,. 

B cay^ «e npe^ae„oro a306pe«Baa' 
cerpenipoBaHHoe nojmaHcnepcHoe » ««■ «accH 

"vwcnepcBOH cMecH m tooth pemreHonoraonraBmero 
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HanojimrrejM BHmenpHBewHHLiM cooxHomeHHeM nosBojiaex b saBHCHMocra ox 
KOHKpexHHx xexHHHecKHx ycjioBHfi npH coxpaHeHHH cxeneHH ocna6;ieHHa 
peHireHOBCKoro h raMMa- HSJiyHCHHa cHmKrxB Maccy HSBeciHBix 
peHxreHonorjiomaiomHx HanojiHHxeneii b aaiiwxHHx Maxepnanax ox 2-x ao 20-xh 
pas. 

TexHinecKHM pesyjiBxaxoM Bxoporo BapHaura H3o6pexeHHH otjhctm 
nonyqeime peHxrcHonoraomaiomero Maxepnajia c HeBHcokHM npoqeHnaiM 
coflepjKaHHCM Mexajuiocoflep^amero peHxreHonoraomaiomero Hanomnixena, 
o6ecneHHBaiomHM 6e3 ' yxymneHHs peHxrcHonoraomaiomHx cbohcxb CTOHHe 
xojinniHH H MaccM peHxreHonoraoioaioiaero Maxepnajia B aenoM. 

B TpeitcM BapHaroe peHxreHonorjiomaromero Maxepaajia HcnojiBiOBairae b 
Kaqecrae HanojiHirxejM cerperapoBaHHOH nyreM nepeMenmBaHM najmancnepcHofi 
CMecH. BiOTOHaiomefi nacrauEi Merajuia pasMepoM lO"' -lO'^ m ,( kbk 6mo onHcaHo 
Bwme) o6ecneHHBaex y HcnojiLayeMoro peI^^^Ho^oraoI^aK)I^e^) Hanora^ 
npo^BJieHHe KanecrBeHHo hoboxo 3#eicta - noBHmeHHe ceneHHH BsaHMOfleficiBHa 
peHxrcHOBCKoro H raMMa- H3JiyqeHHJi c BemecxBOM. 

HaHeceHHe cerpenipoBaHHoii nojmmicnepcHofl cMecH h3 nacnm 
peaxrenonoraomaiomen, HocHrejH na npoMejKyro^ft HocHxenB cnoco6cTByex 
no^iyneHmo peHxreHonorjiomaiomero MaxepHa^ia c paBHOMepHBiM pacnpeaejieHHeM 
xocejioro peirrreHonorjiomaiomero Merajinocowpmmero Hanojimnejia b 
HMeiomefi SHaiDixejiBHO MCHBinyK) imoiHocn. . ,eM Maxepnaji mnommcji^, 
MaipHiie. 

PasMemeHHe nojmzmcnepcHofi cmcch, BKmonaiomeH ^acnim Mexanna 
pasMepoM 10-' -10-3 M , b o6x,eMe waxp™ . BBmomieHHOH h3 oxBcpji^aiomerocii 
npH amoc^epHOM ;^aBJieHHH no MCHBinea Mepe oflHoro KOMnoHeHia wm 
KOMno3miHH Ha ero ocHOBe. HCKmonaex (kek 6buio onncaHo BHme) paspymeHHe 
oSpasoBaBinHXCH npa nepeMenmBaHm, aHepremnecKHX peHxreHonoraomaiomHx 
aHcaMfijieH m cerp^oBaHHofi , nojimmcnepcHoa cmcch naciim 
peinreHonornomawmeFO aneMCHia h cnoco6cTByex caMoopraHmaoHH 
3HeprexHHecKHx peHxreHonorjiomaioiiiHx aHcaMSjicH. 
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HenoaMOBaHaieKCTMiHMOCHOBa H MHHepajiBHoe botokho. 

IlpHB«eHH<« ^p^^ p=HT«Hono™„maK,a«x» 

MM^Hana no«iBep«»a., b<««„«„oct. ocmcc™,e»„ H3o6pe„H™, t.k m,H 
3T0M Hcn<««^ ep«,c™, , ^ HBoBpereHH, .T(p„„, 

B30^™Hio,;B™eTM,o™To™o8jrapemcH™„oc™BneHHoil,«B™^ 

B™,eon»oa™e .ap^H,^ e3o6pe„™ >uu^upy^ 

npHMepw. 

npB„.p 1. a noBepxHoc* Maip^B. . B^e Kpy^oS a™ m ^Bcaaa 
HaBecH Hano™ » ««e cen>.n„o.aHHo« nyr.„ „epe„eno„^ 
no^HenepCHOii c„«h ,3 ™„Ha bo^^ «™ ».r» hht. bb 10 »„, 
no„e«a™ . nce„oo»H».HHB« (khz^hS) no;, ^ 

cot! no™„,c„epoHo« c«ecH *paKnHOHHoro coc^a- 20 

«KM - 15%: 45 «K„ - 80%; 500 mkm - okobo 5%; 1000 - 0.01% 

caMOopraHH^ao™ b„ .3a™ocB.3aHH«. 3h^:^,,. pe.r„H„„orBO«aK>™e 
aaoBMS™ H npH^^ B, , ^ . ^ 

npHBapHBa^.. k e. „„.ep,Hoc. OSpaSoxa^a. ^ ^ 

npHoepe™. cBoac™. o6.c„e™.a.o«„e anoMa^noe ocBa6.eHHe pcHn,HOB0Ko,. 

25 MsHouQ 3KcnepHMeHTa: 

flHaMeTpHHTH-0,3MM; 
OTHHaHHTH-3200MM; 

Bee HinH HaHeceHHH MexaHmecKofi npHMecH h3 Bom,^p^ . o 110 r 

Bee HHXH nocne HaHeceHEH MexaHHHecKOH npHMecH H3 BonB4.paMa ^ ^ 
'0 °P<>'««"-H«n,^oHaHeeeHHHMexaHH,eeKoflnpHMeeH«3Bo^$p^^ 
noc;ie HaHeceHHa MexaHHHecKOH npHMceH m BOJiB^paMa - 47 H 
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npH 3T0M MaccoBaH KOH«eHipai«« aHcaM6neH m nacrm Bom,^pma na 
noBcpxHoc™ HHiH cocx.B..a 0,0017 ^/cM^ o6.eM hhth - 0,22 CM^ a ee rnxoTHocxB b 
HejioMp = 0,7r/cM^ 

nooie o&^^eHE, Do^eHHoro o Spa^aa hi™ hotokom «mBio, c 3Heprae« 
■ 60 K3B H *HKOHpo.aHH. pesy^TaTOB Ha pcB^HoBcKoil memce 6^ ,^om.^ 
^HomoMcpH, B cpaBHCHHH c 3TanoBH«MH CB«n,oBB™ cactKHKa™ paa^^ofl 
T-MfflHHH (c^.„,a»B <«^6m«,B or 0,5 mm Pb mo 0.5 mm Pb o n.a,»„ 0,05 mm 
Pb). B pesy^TaK 5«caH„»,™o, pan™.„„„r»„eaHe hhi„ ,KBHBaneBtHO 
c.HH«OBOfl imcnfflKe to^hhoh 0,1 hhh, cooib^^hho, 0.075 mm W to, 
OBm^T^n^y^ 06 aHO«a™,o .hcokox p.m«Honorj,omaK„iaK c.oa<rr.ax hh^. 
npH aiBM B oooraeroreHH o $opMyioa roo^HHji 
p, = (0,01-0.2)p„ 

r«: P.-™<™ocn,peHn*Hoaor™n«K,H,en,MarepHa«a(B™iHOMo»y™e 

- hhth) B iiejiOM; 

P, - imoxHoci^ MaxepHajia lacray (b HameM c^iynae - BonB^pawa) 
pemreHonoraomaiomero HanojrairrejM, 

^^ew- Ph/Ph= 0.7/19,3 = 0.036. 

nony^eHHoe SHaneHHe oraomeHM p„ / p, yicnaflBiBaexc. b aHanaaoH (0,01 

- 0,2) corjiacHO 4)opMyjie HsoSpeTeHHa. 

np»M.p 2. Ha MaipHae . Bwe ieKc™aH„ro waBpaara (namTOBuS fl>an) 
— oa 0,4 CM 6„™ ^ajHKCHpoBaHH cen,en.po.aHHHe mmmcn^ 
.ac™™ Bo;,.*paMa paaMq»M 10-» - lo-= m. Cc^^m^ , ^ 
BOHB^paMa Ha TeKc™,BB„8 MarpHne ocj^eCTB^ m«o»« oca^cHH, h, 
m^3o», B y<aoBH«. aenpepMBHoro nep.MeHB.aHH, nocne™.™ . „,eHae 15 

M^Hyr. SaxcM oSpasCH BB-cyHHoa™ q,H Ko^^THoa BMnepax^e B «,eHHe cyxoK 
no«.e«5«.«Ha peHi«Hon»*H^eoKHfl Ko,np<m (anepra, KaamoB - 60 K3B) 
noKaaan, ™ peH«ao3aHanHB,e eaoacna no«y,eHHon> „6pa3Ha cocr^y^ 
™khm ^ecBoactBaM, -kh CB«„,oBa, ■mac™Ha™™„ao,015 cm. 3roT5^BeHB 
«n»™ cBH^KxenBc^yer 06 aao„mHo b«oko„ ocHa6HeHHH noxoKa 
pemreHOBCKoro ,Ka3aHH«a ^obchb ^ ^ Hc„«,B30BaaHH 

oSbhhb^ Hec.n.en^,aHHB« HaciHH Han^,, ^.Byer 
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100% BOJtt^paMa no Macce (a He 53% vaK i. „ott, 

V «c ;>j/o , KaK B HamcM cjiynae). ;5eHcraHTejano 

^ --a o,n. , „. „ ^ ^ 

peHm=Hono™„TO,>nBn>„a«pHa™.„„„„,„^^^ ""^ 

P,. = 0,216/:xlx0,4 = 0,54r/cM', 
..^CH^a, no pee^Hono^^M eB„,c™a„ «acoa «^p^ ^ 
. HeceiperapoBaHHBKsacnmcocmmer: 
10 0,015 X 0,75 X 19,3 = 0^17 r. 

T.e. 100% or mccb. oepasna B3 TcxOTimaoro MaiepaajB. 

ceB^Ho. ™ e<x>™o™H« p. / p. = o.54 / 19,3 = 00279 
«X)raercrayei3a«BraeM0MysHana3oay. 
np.„.p 3. B „a,pH,y . ^ 

HM»™eH„^^^,C.H73%;H.9,.2%,S-l,63%;K-0,5S%. ^ 
■^y-: O. - 1,69% H o««M .00 PM' 6™ B.«eH peH™.„„„.;„^^ 

HanojiHirrera b Bi^e nonnoHcnepciaix Hac^n o ™ 

"wiwiepcHBK Hacraq BoaB4)paMa pasMepoM 10''' - lO'^ m b 

KOJiHHecxBe 12% no Macce. %cTiim.i nn^x.* 

T^HeHHe 8 ^cnn BO^^paMa « COCXaBe CHpoft peSHHH B 

TCHeHHe 8 HacoB noaBeprajiacB cerperaian, nvreM npn.«™ 

1* louMM nyreM nepcMenmBaHHa b MUKcene R 
« peayniTETC 6HJia ocymecTBJieHn « wHKcepe. B 

ocymeciBJiena caMoopraHHsaim ^acimi b cHcreMv 
3HepronorjiomaK>mHxaHcaM5aeH. ^ 

.onJT "™ ""^ = '=~™o«a„»«M eano™. e^a 
no^cp™^^ .y^a«„, 6« ^^^^ ^ 

noTOKa peHTreHOBCKoro HSJmeHiM -rav vox, 

^eHHH , TOK KaK yKasaHHufi ypoBenb aanmrbi hdh 

HcnojiMOBamm HeceipenipoBaHHMx Hacrnn „o 

MaTDHirvO lfir / ^^'^acmi Hano^nmrena ipeGyer BBeaem« b 
Ma^H:^0,16r Bo^*paMa,.e.34o/. noMacce(aHel2o/o,K^ 

pes JTor^" "^^^^ 

PesHH. -5-0,3cm;,.o.hoc. " P= 1,56 r/cMV Macca o5pa3«a peaHH. pasMepoM 
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s p«^). "■'"■(34/. oTMaccuo5pa3io 

Ha ero npomBOflcxBo "«"**icrr saxpaTti 

1acTH^ Bo^4)paMa pasMepoM lO'^ - » rn«™ 

— eHne ^ " '-o™"^ "P« «>« 

" rpyHTOBKH K MaCCe BOJTOKHa cocrawMjio 9-1 n« 

noaBepraOT TCcrapoBaHHK) PeHrreHnm^A 

I' «HK). i'einTeHorpa4)HHecKHfi KOHipoja oSpasnoB r3H«nrr.a 
KBaHTOB- 60K3B)nnM-»an wpaswB (3HeprHjr 

HamcM cjiyqae). ' ' ^ ^ 

B paccMaipHBacMOM npHMepe (5=2.06 mm- n=i 4« / 3x 
T^,™^ v"--i.uo MM, p-1,46 r/cMn Macca 06033™ 

rpyHTOBKH pasMCDOM 1 X 1 r«2 „^ oopaana 
'^•f'"** 1 X I CM cocTaBJiaer 0 r n«TT,„ 

nno/ ^ ^^™^^Bojn.4)paMacocTaBJweT 0 03 r 

(10% or Maccu o6na1^a^ n«„ u,uj r 

MaccH oopaaqa). npH 3tom Macca Boja^paMa cocmmeT « 
HanojiHHx«na t e 0 027'; r ^ cocTasjiaer 3/4 or MaccH 

x.e. 0.0225 r. ^o cocker 7,5% or Macc« o6pa3«a b neaoM. Hpn 



22 

mm Macca Bom^am, SKBrnajiamiM cimn„, ™ . 
0.008 X 0.75 X 19 3 = 0 1158 r „ 

--c.o«jLjr~r:~ 

«. CooxBo-nesHe ^ '^'P* 'O ' - 10' 

«■ « n^ac^Ha c.eH„a »™HH0li 0 04 c« sT^ 

-pa3-a™,.».^^:::^^,^-;;;~"p™epa(™^ 

U2 X 0.05 X 0.75 - 0,0495 r, ^ ■ 

«• 3.75% or oSmea ««M c,^. B ^ 

CBBHUa TOmDlHofl 0.04 CM r„„ 

I>«™HOTH$mecK,n)Koi,^)pa,3, P«y«nam, 

0,04 X 0,75 X 19.3 = 0.347 r. 

™ cooranciayeT 26,32% oTMaccuoepaMo. 

~o™«a™.™„,^-3^ ° ~»H„1. 
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OOPMyjiA H30BPETEHIM 
1. Pe~o_n,M Maxepna., ..^.^ ^ 

Biwe ^mcnepcHBDc nacim;, OT«mHftc« xeM °^««Te;ieM b 

^v^mMHca TCM, HTo B KanecTBe HanojiKHT^^ira 
HcnojiLsyioT cerperHpoBaHHyw nvreM n^no HanojiHHrejw 

yK) OCHOBy. npH 3T0M Hacx™ 3a$HKCHpOBaHI.I 

P» = (0,01+03)p„ 

P.-™«™ocTBpeH„,Hono„on«K,„,e,.„a«p^aB„e.„„. 

^. I'eHTreHonoraomaioimrii MareDHajr 
J. • M«*TepHaji, BKJnoHaiomHfl MaTOHiiv 

3a4>HKCHpoBaHHBn^peHTreHonorjiomaK)mHMM.x, ^ 
Biwe ;rHcnencK.rv ^^^^^^'^ MeTa;xnoco^ep)KamHM Hanomm^n^u b 

Biwe OTcnepcHwx nacnm, OTJi»reaiomHaM t^m 

«viMyio HacTHiiti Meiamia pasiwepoM 10"' - in-3 
„e-Bn,efi „ «P»«aiomeroM npa amoc^iepHoM aaancmm no 

M =(0,05* 0,5) m, 

rae: M-o6masMaccacerDernrioBaBBna^ 

ijjcrapoaaHHOH nojiHOTcnepcHoa cMecH H3 HacTHn 
peHireHonoraomaiOffleroHanomirre^a; ■^HmnacTHn 

m - 3KBHBa„eH™a, Maco. Ma«pHa.a pe_o™„„ 
Hano^HxeM, paaHaa no aaua™.^ ,aotoa„ Macoe M 

3. Pe™nornon«„n„« „a,=p„a., b™o™„>™8 „a^„^ , 

irr™™' — o^ep,^ HanonZeM a 

.«e „n«. .o™. oxnn^^,, ^ „ „ ^ ' 
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— ^ ~ M„™a p.„ep„I ,0. 7; P=«>- -c. 

5. PeHTreHonoraomawmHft MarepHaji no n3 rrrrrr^ 
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